Aged mice are more sensitive to 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine treatment than young adults.
Parkinson's disease is a neurodegenerative disorder characterized mainly by damage to the dopaminergic nigrostriatal system. Recently, the neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) has been shown to induce damage in the nigrostriatal system, accompanied by Parkinson-like symptoms in humans. We present here evidence that MPTP treatment in aged 21-month-old mice produced a marked reduction in the presence and intensity of fluorescence in noradrenergic neurons of the locus coeruleus and in dopaminergic neurons of the ventral tegmental area in addition to extensive damage to the substantia nigra. Aged mice treated with MPTP also showed physical signs of movement disability characterized by marked akinesia, rigidity of the hind limbs, and an initial resting tremor of the entire body. Such symptoms were less evident in young mice treated with MPTP. These remarkable initial behavioral effects of MPTP treatment in aged mice and evidence of reduced catecholamine fluorescence in the locus coeruleus and ventral tegmental area suggest that aged mice are more sensitive to, and more severely affected by MPTP treatment than young mice. We suggest that these MPTP-treated aged mice provide a useful animal model for studying both anatomical and functional characteristics of Parkinson's disease.